Background/Objective: Chronic emotional distress (e.g., depression, anxiety, post-traumatic stress) is common after stroke and interdependent between patients and their informal caregivers. We measured stroke survivors' , caregivers' , and neurocritical care nurses' views of primary drivers of distress during the stroke experience, and needs and preferences for the structure, topics, mode of delivery, and timing of an intervention to promote emotional recovery.
Introduction
Stroke is the 5th leading cause of death and a primary cause of disability among adults in developed countries [1] , affecting nearly 800,000 Americans each year [2] .
Stroke occurs without warning and often leads to devastating and life-changing consequences. Because stroke may result in death, profound disability, and altered life prospects for survivors, its experience can cause extreme emotional distress for both patients and caregivers. While endovascular and neurocritical care advancements have drastically improved physical and rehabilitation outcomes for stroke patients, there remains an urgent need to address the substantial emotional distress associated with being diagnosed with a stroke, for both patients and caregivers. Indeed, research has shown that many stroke patients report clinically a significant emotional distress at hospitalization in the form of depression (10-58%) [3] [4] [5] [6] , anxiety (12-43%) [3, 6, 7] , and post-traumatic symptoms (PTS; 20-29%) [4, 8] . Among family caregivers, rates of depression, anxiety, and PTS (27-60%) [3, 9, 10] are comparably high. Further, these symptoms tend to remain chronic [9, 11, 12] and are interrelated among patients and family caregivers [13, 14] , meaning that higher distress in one partner is generally associated with higher distress in the other.
The burden of chronic emotional distress and its adverse effects on patient-caregiver interactions is well documented. Post-stroke emotional distress in patients is associated with poor medical adherence [15] , slower recovery [15] [16] [17] , higher mortality [16, 18] , and need of more caregiving assistance [19] . For caregivers, patient distress further increases caregiver distress [17, 20] and their own risk of morbidity [21, 22] and mortality [23] . Higher caregiver emotional distress, in turn, reduces ability to provide high-quality care to patients and negatively impacts patient medical outcomes [20, 24] .
These findings demonstrate the urgency of identifying and treating emotional distress early in the stroke recovery process to prevent the downstream effects of increased emotional distress, poor physical recovery, and heightened risk of morbidity and mortality in both patients and caregivers. The initial stroke hospitalization represents a critical, influential time period to intervene strategically to prevent development of chronic psychiatric conditions. Current psychosocial interventions available for stroke patients or caregivers (e.g., individual psychotherapy) are limited in several ways. First, they are delivered when symptoms are already chronic. Second, they generally address only one emotional illness (e.g., depression, anxiety or post-traumatic stress disorder). Third, they are primarily focused on the individual experience of the patient or the caregiver outside of the context of their interpersonal relationship. Emerging research [3, 13, 25] supports the adoption of a dyadic framework for understanding post-stroke distress, in which the patient and caregiver dyad is viewed as a unit and emphasis is placed on the interpersonal relationship and the interactions between patient and caregiver coping and emotional factors [26] . This novel framework is consistent with recent American Heart Association recommendations [26, 27] stressing the need for interventions that include both patients and caregivers, target patient and caregiver outcomes, and utilize a preventive approach to chronic emotional distress.
The present study is the first step in building a dyadic psychosocial resiliency program to prevent chronic emotional distress in dyads of patients hospitalized with a stroke and their family caregivers. Our overall goal is to develop an intervention that is credible, feasible, accessible and relevant to stroke patients, their caregivers, and medical and nursing staff within the neurosciences intensive care unit (Neuro-ICU). We envision the intervention as starting during hospitalization to engage patients and caregivers in attending to emotional distress along with medical care and to best adopt a proactive approach toward future challenges that may be encountered by dyads post-discharge. To inform the development of this intervention we conducted qualitative interviews with patient-caregiver dyads during the first week of hospitalization. We also conducted focus groups with nurses who care for these dyads. The interview and focus group questions were developed using elements from the theoretical response-shift framework to adaptation to acute illness (successful adaptation implies recalibration of values and life goals) [28] , the family strength vulnerability model (within dyads relational systems have strengths and weaknesses in how they cope with life events) [29] , the dyadic longitudinal model (distress travels from one member of the dyad to the other across time) [30] , the resiliency framework (multidimensional factors such as coping, mindfulness, social support work together to facilitate adaptation) [31] , and prior quantitative research [3, 13, 25] showing that mindfulness, coping, social support, self-efficacy, and enhancing patient-caregiver bonds are important factors that promote successful adaptation to stroke for both survivors and their family caregivers. The specific aims of the current study were to use semi-structured qualitative interviews with stroke patient-caregiver dyads and focus groups with nurses to determine: (1) perceptions of the psychological challenges and impact of stroke and sources of emotional distress; (2) coping strategies for emotional distress and appropriate points to intervene (e.g., common unhelpful coping styles, misinformation about illness, and poor self-care); and (3) preferences and opinions for the structure, mode of delivery, timing, and topics for a potential dyadic intervention.
Methods
This study took place at an academic medical center's Neuro-ICU between May and July 2017. We conducted 24 qualitative interviews with dyads of patients with stroke and their informal caregivers (e.g., family members or close friends who provide the bulk of unpaid care) [32] during the initial stroke hospitalization within the Neuro-ICU. Subsequently, we conducted 2 focus groups with 15 Neuro-ICU nurses who care for patients and families. Inclusion criteria for patients were hospitalization for ischemic or hemorrhagic stroke or transient ischemic attack, age 18 years or older, the presence of a primary caregiver who would assist with stroke recovery and who was also willing to participate, and clearance by the medical team. Patients with cognitive impairment or aphasia that prevented independent informed consent and/or verbal participation, as determined by nursing teams, were excluded. We aimed to interview dyads representative of patients with stroke and caregivers that would be able to participate in the intervention that we plan to subsequently develop. Ethics approval was obtained from our institutional review board, and all subjects provided written informed consent. Procedures followed were in accordance with institutional guidelines.
Participant Recruitment
Research assistants screened medical records to identify potential stroke dyads. The nursing team was consulted about each patient's mental status, ability to participate, availability of a caregiver, and best time for recruitment. Study staff approached dyads for participation and conducted screening and consent. Approximately 30 dyads were approached, 26 were eligible, and 24 completed the interviews. Two eligible dyads were discharged prior to the interviews. Two focus groups of nurses (N = 15) were conducted; one clinical nurse specialist and one nurse director also participated.
Data Collection
We developed a semi-structured qualitative interview guide for stroke patient-caregiver dyads which was linked directly to the study questions and informed by prior research and clinical experience. The interview consisted of 8 targeted content areas: (1) current functioning; (2) most challenging and distressing experiences; (3) impact of stroke; (4) coping with stroke; (5) support resources; (6) interest and content of a dyadic resiliency intervention (topics and skills); (7) preferred structure for the intervention; (8) barriers to participation. The interview content and script was created by the nursing team and 3 clinical psychologists with expertise in qualitative interviews. All interviews were conducted by trained study staff who asked questions, clarified responses as needed, and encouraged discussion. Interviews were audio-recorded and lasted 20-45 min. With nurses, the purpose of the focus groups was to share themes identified in dyad qualitative interviews, including dyads' suggestions for the content and structure of a dyadic intervention, and gather nurses' opinions on implementation strategies and ways to increase feasibility and acceptability of the intervention.
Analysis
Each interview was manually transcribed by trained research staff, and accuracy of transcripts was verified by independent staff raters. One transcript was conducted in Spanish and was translated by the Spanish speaking psychologist who performed the interview. Data were analyzed using qualitative content analyses and an inductive approach [33] given established knowledge on emotional distress and coping resources in stroke patient-caregiver dyads [3, 9, 13, 25] . Each transcript was thoroughly reviewed and open coded to identify preliminary codes. These preliminary codes were subsequently used to recode the transcripts, and new codes were added if data did not fit the existing codes. In a next step, similar codes were grouped into categories and organized iteratively into mutually exclusive final categories, subthemes, and themes. An accompanying manual was created with information on the coding scheme and an objective definition of each code. Two independent raters conducted coding and resolved discrepancies through analyses of the raw data and input from senior author. Data analysis was conducted with NVivo 11 (QSR International) software [34] . A coding comparison query showed a high level of overall consensus (weighted percent agreement = 99.51%).
Results
Patients and informal caregivers did not differ demographically (Table 1) . Overall, participants were middle aged, and a majority were non-Hispanic white, highly educated, and married. The most prevalent diagnosis causing patients to be hospitalized was ischemic stroke (29%). The majority of primary caregivers were patients' spouse/partner (46%). Critical care nurses were mostly women (N = 13; 86%) and were a representative sample of the nursing team in the Neuro-ICU. The average years of experience of nurses in the unit were 12.3 years and 27.9% of nurses on the unit hold specialty certification, such as the American Association of Neuroscience Nurses or Critical Care Nursing Certification.
Dyad Perspectives Challenges and Impact of Stroke
Three major themes emerged with regard to the challenges and impact of stroke on patients and their informal caregivers: 1) difficulties managing the uncertainty of the recovery process; 2) difficulties managing emotional distress; 3) sources of emotional distress.
Theme 1: Difficulties managing the uncertainty of the recovery process
This was described by nearly all patient-caregiver dyads as being the most challenging or distressing experience associated with stroke. This uncertainty included recovery both during and post-Neuro-ICU stays. patients disclosed the desire to remain strong for others, feeling guilty, and concern with being a burden. Table 2 presents these themes and associated quotes.
Coping with Stroke
Most dyads reported using a variety of positive coping strategies. All patient-caregiver dyads identified having a supportive team of family, friends, and medical staff as a critical component of successful coping. Dyads shared that encouragement from medical staff and clear communication were crucial to feeling as if they had a supportive medical treatment team. Dyads noted that problem solving, gratitude, mindfulness, optimism, engagement in hobbies, humor, spirituality, and exercise were strategies that worked for them in the past, but noted challenges implementing them to cope with the stroke. 
Preferred Structure for a Resiliency Intervention Delivery Modality
Dyads suggested that starting the intervention in the hospital and learning skills focused on managing Neuro-ICU-related distress would be helpful. They also noted that they would not want to return to the hospital after discharge and were enthusiastic about the idea of using live video for subsequent intervention meetings post-discharge.
Interest and Opinions
The majority of dyads reported interest in a skills-based intervention. Most agreed that a dyadic intervention focused on helping both patients and caregivers learn skills to manage and prevent emotional distress and improve interpersonal communication would be acceptable and helpful.
Suggested Topics
For the in-hospital sessions, dyads reported interest in learning skills to manage the uncertainty and intense emotions of the stroke experience. Caregivers noted that they would like to be able to engage in more selfcare behaviors in the hospital, such as sleeping more, in order to be prepared for discharge. One caregiver said: "The nurses tell me to go home, sleep, that I will need that after he comes home, but I can't. " For the outpatient sessions, patients expressed that they would like to understand why the stroke happened and how to prevent a future stroke. Patients also wanted to learn any strategies that would help them return to day-to-day life after discharge. 
Nurse Perspectives
Neuro-ICU nurses agreed with themes that emerged from the dyadic interviews and offered additional valuable recommendations for intervention content. Nurses recommended addressing negative thoughts about the stroke and caregiving, such as guilt and self-blame, that add to emotional distress for caregivers. One nurse commented, "I think part of it is like guilt for, like, if they're not here then they're feeling like they're not actually being like, supportive and present for their sick family member." Nurses also suggested teaching patients and families to focus on the present moment and day, rather than constantly evaluating whether the patient is getting better: "…The fact that they aren't better right away doesn't mean things have failed. " Nurses described the importance of addressing the hardships associated with recovering from stroke, and the challenges patients and caregivers will face in trying to return to how life was before the stroke. One nurse explained, "People get overwhelmed… Will they get some of these deficits back again? What does the future hold…if you can give people small amounts of information, instead of a lot to process, it's probably helpful. " Many nurses felt that an intervention should address the importance of self-care and the transfer of caregiving responsibilities from the medical staff to family caregivers following discharge. As one nurse stated "As I explained to them, we're here now with the patient, but down the line we won't be, so you need to take care of yourself and get rest, so you're able to do that. "
Barriers to Effective Implementation
Nurses were unanimously supportive of the need for the resiliency skills program and supportive of its implementation. Nurses noted that it will be important for them to receive training associated with implementation of the skills intervention so that they can assist with the recruitment and referral process. They noted that potential unwillingness of patients to disclose challenging emotions and concerns to the medical team, and requested learning skills to facilitate communication with patients and families. One nurse stated, "I feel like none of our patients talk to us, really…I think it's all new, they haven't really processed it yet. " Nurses suggested adding simple, time-saving steps to facilitate intervention delivery, such as a screening tool administered at intake to promptly identify patients who may benefit from a psychosocial skills intervention.
Discussion
Clear evidence for heightened risk of morbidity and mortality associated with chronic post-stroke psychiatric distress in both patients and caregivers means that effective prevention strategies are desperately needed. Given the AHA recommendations for dyadic approaches, and the inter-relatedness of patient-caregiver distress poststroke, interventions designed to target both patient and caregiver psychosocial needs are necessary. This study gathered detailed qualitative information directly from stroke patient-caregiver dyads at the critical time of hospitalization, and Neuro-ICU nurses who care for these dyads, to better understand factors that influence poststroke psychiatric distress in order to inform the development of an accessible and feasible resiliency prevention program. According to dyads and nurses, the primary emotional challenges that patients with stroke and their caregivers experience at hospitalization and that need to be addressed by such an intervention were uncertainty about the future, sudden onset of stroke, role changes in relationships and at home, and adjustment to life changes after stroke. Dyads described reacting to these stressors with significant stress, shock, and symptoms of anxiety, depression, and post-traumatic stress. Skills that were thought to assist dyads most effectively in coping with these stressors were having a supportive medical team, problem-solving skills, optimism/gratitude, mindfulness/staying in the present, engagement in hobbies and self-care, humor, spirituality, and good interpersonal communication. Many dyads highlighted that while they were aware of the utility of these coping skills, they struggled to implement them effectively during the stroke hospitalization. Nurses concurred with this assessment. This feedback reiterates the need for a resiliency skills training program to be integrated with ICU-based medical care and offered early in the hospitalization/recovery process in order to help dyads implement skills that can prevent chronic distress.
In almost all stroke cases, the recovery process extends well beyond the initial hospitalization, with patients often moving into rehabilitation centers and/or intensive rehabilitation regimens at home. For patients who acquire motor and other disabilities at stroke occurrence, the extent of potential recovery is often unknown until months later. As such, themes such as uncertainty about future health, managing emotional distress, and difficult role changes post-stroke that emerge while patients are in the hospital are expected to continue well into the posthospitalization period. Thus, we believe the themes that emerged in this study regarding psychological distress and coping needs are representative of the longer poststroke trajectory. In support of this assertion, both crosssectional and prospective studies in ICU environments have found that emotional distress at hospitalization is the best predictor of chronic emotional distress at 3 and 6 months later [9, 35, 36] . Understanding stroke-related emotional distress at hospitalization-which was the aim of this manuscript-provided valuable information to develop a dyadic intervention that may begin at hospitalization, before emotional distress becomes chronic. Hospitalization represents a critical window of opportunity when we can teach patients and caregivers how to manage the intense emotional distress of the hospitalization, so that they are better equipped to care for themselves and each other after discharge.
The topics proposed as possible content of a skills-based training program-adaptive thinking, managing uncertainties and worry, mindfulness skills, meaning-making, coping with fear of recurrence, and addressing role changes-were widely supported by both dyads and nurses. In terms of structure for a possible intervention program, dyads and nurses agreed that beginning an intervention during the original stroke hospitalization, and continuing after discharge via live video, would offer patients and caregivers the most optimal chances for participation. We plan to utilize this rich, dyad-, and nurse-generated qualitative feedback to design the first skills-based dyadic program to prevent chronic psychiatric distress in stroke survivors and their caregivers, starting with in person sessions at hospitalization and transitioning to synchronous live video sessions after discharge.
This was, to our knowledge, the first qualitative study addressing possible intervention strategies to prevent chronic psychiatric illness in dyads of patients with stroke and their caregivers at the time of the stroke hospitalization. While several psychoeducation, skill building, or combined psychoeducational and skills building interventions exist for stroke dyads [26, 27] , none focus on prevention and none are associated with improvement in outcomes for both survivors and their caregivers. Indeed, the majority of existent dyadic interventions are associated with improvement in survivors only, with several studies reporting worsening of caregiver outcomes and, in particular, caregiver social support [26, 27] . By conducting qualitative interviews with both stroke patients and their caregivers, we were able to capture themes to inform intervention modules that address both patient and caregiver needs as well as their interpersonal communication, to increase likelihood of improvement in emotional distress in both members of the dyad.
Notable strengths of the study include the involvement of multiple stakeholders (e.g., caregivers, nurses, patients), and the information gathered on effective implementation strategies from nurses, which directly increased nurse support for championing our effort. Further, the qualitative interview script was guided by recommendations from a systematic review on available interventions for stroke patients and caregivers [27] , the several theoretical frameworks, prior quantitative research, and expert feedback from psychologists and nursing team. We were able to recruit and include a heterogeneous sample of stroke patients with regard to sex, stroke type, and stroke severities, and a mixture of spouses, friends, adult-child caregivers. Thus, we believe that this sample provided diverse and varied perspectives, and results are thus generalizable to many stroke survivors, caregivers, and nurses.
It is possible, however, that not all viewpoints and experiences are represented. For example, the perspectives of stroke survivors with major cognitive and speech limitations such as aphasia are not included. While this does limit generalizability of our findings, our sample is representative of the patient-caregiver dyads who would be medically and cognitively able to participate in a resiliency skills program. As our sample included majority female patients and caregivers, it is possible that our results are slight more representative of females. Some private or sensitive difficulties and stressors may not have been disclosed to us by patients or caregivers due to the presence of their caregiver/loved one in the same interview. Additionally, because we conducted all interviews during the initial stroke hospitalization, there may be distinct challenges and concerns that come up farther along the recovery trajectory (e.g., 6 months later) that we did not capture, such as the effects of acquired deficits on social relationships, longer-term impact of the stroke on family members, and reduction of social support after the initial hospitalization and recovery [37, 38] . Lastly, while reflective of the general patient population of our medical center, the sample was also limited in terms of racial/ethnic and socioeconomic diversity. The socio-emotional needs of these patients and their caregivers could be different from the perspectives included in this report.
Conclusions
This qualitative study provides a first step toward the development of feasible, accessible, and patient-centered interventions for at-risk stroke survivors and their caregivers aimed at preventing chronic psychiatric illness in both members of the dyad. Such dyad-centered skillsbased psychosocial interventions administered early in the post-stroke recovery period through a combination of in person and live video sessions, have the potential to dramatically improve both the physical and psychosocial recovery of stroke patients and caregivers. Feedback from dyads and nurses supports efforts toward developing, testing, and implementing psychosocial interventions in this high-risk, underserved population. Randomized controlled trials of dyadic interventions are necessary to provide further evidence on whether improvement of distress symptoms and prevention of long-term psychological dysfunction are possible. 1 
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